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When the number of hours of light per day are twelve 
or more and average daily temperatures are high (70°-ao°F) 
the production of leaf lettuce is curtailed because the 
plants will form seed stalks at an early stage of develop-
ment (2, 7, 14, 15). Since these conditions are usually 
prevalent from May to September in Oklahoma, this is a 
major problem of year-round leaf lettuce production. 
The objective of this study was to determine if seed 
stalk initiation can be inhibited or materially delayed by 
nullifying plant responses to the environmental condition 
with selected growth retardants. This study was conducted 
during the period April 13 to September 6, 19,71. 
In a previous study by Willis Johnson ~n 1967 on the 
growth response of leaf lettuce plants to the foliar appli-
cation of growth retardants he obtained information on the 
height, number of leaves and weight of plants, He suggest-
ed that leaf lettuce production in Oklahoma can best be 
done during the cool months of the year due to the initia-
1 
2 
tion and rapid development of seed stalks during the summer 
months (May - September). 
CHAPTER II 
LITERATURE REVIEW 
Prior to the time this research problem was planned a 
thesis (7) study conducted by Johnson in 1967, concerned 
the effect of gr9wth retardants on the inhibition of seed 
stalk initiation in leaf lettuce under greenhouse condition~ 
These growth retardants have been reported effective in 
retarding plant growth in a wide range of genera and species~ 
Gibberellin Like Responses 
Plant symptoms of bolting as generally known in leaf 
lettuce are characterized by the elongation of the inter-
nodes. The leaves are more narrow, slightly longer, and 
paler green in color. These symptoms are typical of various 
genera and species of plants when treated with gibberellic 
acid (1, 10). 
The study reported by Bukovac and Wittwer (2) revealed 
that when the reproductive responses of plants of Great 
Lakes cultivar head lettuce which had been vernalized were 
compared to lettuce plants which had been treated with 
gibberellic acid, the vernalized plants were similar to the 
3 
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gibberellin treated plants in internodal elongation, leaf 
size and in color. Harrington (6) found that spraying let-
tuce plants with gibberellic acid at the concentration of 
3 to 10 ppm during the 4 to 8 leaf stages caused them to 
bolt and produce seed stalks two weeks earlier than non-
treated plants. This investigation suggests that the 
natural occurring process of bolting in leaf lettuce is 
similar to bolting induced by treating the lettuce plant 
with gibberellic acid. This experiment had led. some re-
searchers to conclude that seed stalk development in leaf 
lettuce is a gibberellin-like response that may actually be 
caused by an assimilation of gibberellic acid in the plant. 
Causes of Bolting 
The cause of bolting has been studied by many investi-
gators. Thompson and Knott (19) found that temperature was 
the most important factor that influenced bolting of lettuce 
and that long days did cause more rapid elongation of seed 
stalks. It has been suggested by Raleigh (11) that day 
temperature could be in the high ranges (7o0 ~so°F) without 
excessive seed stalk development if the night temperature 
0 was low (50 F). Rappaport and Wittwer (12) found that non-
vernalized lettuce plants flowered only when the night tem-
perature was about 65°F, independent of day length and they 
5 
(13) also observed that the number of days preceding the 
appearance of flower parts in Grand Rapids cultivar of leaf 
lettuce varied only slightly with day length but showed a 
0 marked response to night temperatures about 65 F. 
Growth Retardants 
During the summers in O'.k,lahoma both day and night 
temperatures are relatively high and the day length is long. 
The production of marketable leaf lettuce at this time of 
the year is seldom successful. The controlling of bolting 
would be a great help~. A possible method has been suggested 
by Johnson's work (7) with greenhouse grown leaf lettuce 
sprayed with various concentrations of growth retardants. 
Growth retardants actually cause a reduction of internodal 
length by inhibiting cell division and/or cell elongation 
in the sub-apical meristem (3). As a result, the develop-
ment of seed stalks in leaf lettuce may be delayed by the 
use of growth retardants (to inhibit cell division and cell 
elongq.tion). 
Mode of Action of Growth Retardants 
There have been at least four possible modes of action 
proposed for the short internodes resulting from the use of 
growth retardant chemicals. 
6 
One theory is that growth retardants caused iJ).fij,:,:1:ti6ns 
: •••.•.. , .. :i. .•.• 
which ar~, .. JH?t ·::directly related to either gibberellin or 
auxin metabolism. To support this particular position, 
Kuraishi and Muir (9) found that the effect of CCC on growth 
of Raphanus leaf disks was not reversed ~ither by gibberel-
lic acid or auxin. Cleland (4) also gave this support in 
his work with the oat plant. He found that growth retard-
ants seemed to act by interfering with auxin metabolism in 
the tissue and by exerting an inhibiting effect on growth 
of a non-hormonal aspect. In addition, he found that auxin 
could not completely reverse the dwarfing effect of growth 
retardants. The non-hormonal action remains unknown. Reed 
et al. (14) found that B-9 (Alar) caused inhiPition of 
shoot elongation by inhibiting tryptarnine through diarnine 
oxidase. This could not be reversed by addition of either 
auxin or gibberellin~ Cathey (3) suggested that growth 
tetardants caused a~ inhibition that could not be reversed 
by gibberellin or auxin when he found that growth retard-
ants were not analogs of any known growth substance. 
Secondly, growth retardants block the synthesis of 
gibberellic acid. Kende et al. (8) found that CCC and AMO~ 
1618 prevented the synthesis of gibberellic acid in Fusariurn 
moniliforme. The results of this mode of action would be 
that the growth retardants become competitive inhibitors of 
7 
endogenous growth, but would be reversible if more gibberel-
lic acid was added. Sachet al. (16) and Tolbert (20) also 
suggested that such inhibition of gibberellin synthesis may 
occur. 
Thirdly, growth retardants affect auxin metabolism .in 
plant tissue~ Halevy (5) suggested that gibberellic acid 
inhibited and growth retardants (Alar, CCC and AM0-1618) 
stimulated the activity of peroxidase and indoleacetic acid 
oxidase in .cucumber seedlings. 
Lastly, growth retardants may compete with gibberellin 
at the site of gibberellic acid action. The observation 
made by Cleland (4) revealed that AM0-1618 possessed the 
ability of inhibiting gibberellin-induced elongation, it 
did not act at the site of gibberellin action. For these 
reasons, AM0-1618 is not an anti-gibberellin compound. 
Cathey (3) concluded that growth retardants were not anti-
gibberellins when he found that they were not the same as 
any known growth promoting substances. 
Methods of Application 
Cathey (3) reported that spray applications of growth 
retardants were sufficiently active to provide a satisfac-
tory method of treating most plants. Foliar application of 
growth retardants to the plants controlled internode elon-
8 
gation in varied day length treatments. It has been found 
that one application (or at most two) made within the first 
weeks of growth was usually enough to suppress stem elonga-
tion. 
Wirwille and Mitchell (21) found that the concentration 
of growth retardants should be carefully regulated and uni-
formly applied. 
Effects of Growth Retardants 
Wirwille and Mitchell (21) found that when the plants 
were sprayed with AM0:-1618, a deep green color developed 
"' 
and the leaves were thicker than those of non-treated 
plantsf However, the total solids in the treated plants 
were 11% less than control plants. Cathey (3) found that 
reduced weight was primarily due to the re?uction in stem 
length because the number of nodes and weight of le;ves of 
the treated plants were not affected. This suggested that 
growth retardants are active in the sub-apical meristem 
where cell division and cell elongation occur and not in 
the apical meristem where the leaves and nodes are initiat-
ed, A similar result was also obtained by Riddell et al. 
(15) which indicated that although B-9 reduced plant height 
the rate of leaf development was not affected. 
Wirwille and Mitchell (21) found that AM0-1618 delayed 
9 
flowering of some plants by as much as ten days. Stuart 
(17) suggested that the application of CCC on tomato plants 
caused earlier flowering. 
Character~stics of Growth Retardants 
According to 'Pathey (3) AMO~l618 could persist in the 
soil for as much as ten years whereas CCC and B-9 would 
break down within three to four weeks. Alar was degradated 
however the process was much slower than with B-9. It re-
quires more than three months before much breakdown occurs. 
CHAPTER III 
METHODS AND .MATERIALS 
The objective of these experiments was to obtain in-
formation on growth response of leaf lettuce plants to 
foliar sprays of four growth retardants under long day, 
high temperature conditions. Determinations were made on 
the height, number of leaves, stem length and total weight 
of ten plants in each treatment. 
Chemicals used were Alar, B-9, EL-531 and BAS 0660W. 
Concentrations of each growth retardant used in the study 
were: (1) Alar at 5,000 ppm; (2) B-9 at 5,000 ppm; (3) EL-
531 at 20 and 50 ppm; (4) BAS 06€,0W at 1,000, 2,500 and 
5,000 ppm~ The materials were applied to plants of three 
cultivars of leaf lettuce: (1) Grand Rapids, (2) Wald-
mann's Green and (3) Big Green~ 1 
The materials used for treatment were dissolved in 
water at their specific concentrations without the addition 
of a surfactant•, It has been shown in previous work that 
1Big Green is an unofficial name of a dark green sel-
ectiion of U. S. #1 strain of Grand Rapids lettuce made by 
Bobby Burk, Dept! of Horticulture, Oklai·~State University. 
1 () 
11 
growth retardants were sufficiently mobile and that a fol-
iar spray application was an effective method of applica-
tion~ The materials were applied by means of a "Beauty 
Mist" hand atomizer with the leaves being thoroughly wetted. 
Lettuce seeds were planted in a soil mix of one part 
sandy soil, one part peat and one part perlite. Plant 
bands (Bird's Vita-bands, 2"x2"x2~") were placed :in flats 
and filled with the soil mix. Seed was dropped on the 
surface of the mix in each band and the flats were placed 
under intermittent mist. The seedlings had well developed 
cotyledon leaves in about three days apd were removed from 
the mist and placed in a pad-and-fan cooled greenhouse 
{House 6). When the seedlings were 5 - 6 weeks 'of age, 
they were transplanted to outside beds. Three plantings 
were made at two-week intervals. Each group of seedlings 
produced was transplanted as a replication. Each crop was 
grown under the same procedure and each of the three plant-
ings was considered as trials 1, 2 and 3. 
The experimental layout for this study was a common 
design of seventy plants each spaced 8"x8 11 • Each variety 
was grown in two rows of about seventy plants per row~ 
Plots were established by dividing the rows of plants into 
five sections with two plants left as a buffer between 
sections. Measurements were taken from ten plants select-
ed at random from each treatment. 
12 
Data on plant height, number of leaves per plant, and 
weight of ten plants taken from each variety and each treat-
ment were collected and analyzed. 
Trial 1 
Seeds were planted May 25 and the plants transplanted 
June 29. Treatments were applied July 11. The treatments 
consisted of: (1) check (no chemical treatment); (2) Alar at 
5,000 ppm; (3) B-9 at 5,000 ppm; (4) EL-531 at 20 ppm; (5) 
EL;-531 at 50 ppm. The plants .w'$-' harve·st~d. ahd data col-
lected July 27. 
Trial 2 
Seeds for the second trial were started June 15. Plants 
were transplanted to beds July 13~ The same growth retard-
ants used in trial 1 were applied July 20 and the crop har-
vested August 10. 
Trial 3 
This trial was identical with trials 1 and 2, except 
for the dates and age of plants at the time of applying the 
growth retardants~ Seeds were planted July 7 and seedlings 
transplanted to beds August 11. Treatments were applied 
August 17 and the plants harvested September 6. 
In addition to the above trials, a study was conducted 
13 
using BAS 0660W. Since this chemical is rather new to this 
field of study the work was done in the greenhouse and the 
same cultivars of leaf lettuce were grown in 6 11 plastic pots. 
Seeds were planted May 3. The seedlings were transplanted 
into pots June 12 and treated June 15 with BAS 0660W at 200 
ppm and 500 ppm. Plants were harvested and data collected 
J"uly 11. 
The study of BAS 0660W was continued with the same cul-
tivars of leaf lettuce and the same procedure except the 
concentration of the chemical in the treatment was increased. 
Seeds were planted Jµne 15 and seedlings potted July 11. 
The plants were treated July 15 with (1) 1,000 ppm; (2) 
2,500 ppm; and (3) 5,000 ppm of BAS 0660W. The crop was 
harvested and data collected August 12. 
Another study of Alar on Grand Rapids cultivar has been 
included in this study, since it seems to be the most ef-
fective chemical for growth control on leaf lettuce. Seeds 
were planted in vermiculite in a 5"xl0" seedflat which was 
placed in a 40°F cooler for four days. Each day the seed-
flat was removed from the cooler and placed in sunlight for 
30 minutes. During the time of germination the outdoor 
temperature was extremely high (above 90°F). The seeds 
germinated quickly and uniformly. The seedlings were trans-
planted to the soil mix in flats containing 48 plant bands. 
14 
One flat was treated with Alar at 2,500 ppm when the plants 
were 1, 2 or 3 weeks of age. Plants from flat No. 4 were 
treated with Alar at 5,000 ppm one week after they were 
transplanted to the beds. Plants from flats Nos. 1, 2 and 
3 were treated with a second application of Alar at 2,500 
ppm one week after they were transplanted to the beds~ 
CHAPTER IV 
RESULTS 
Plant growth response to varying growth retardants is 
variable. Significant differences were found among the 
varieties studied. Results of this study suggest that 
growth retardant treatments may have a desirable effect on 
leaf lettuce production by making it possible to continue 
to produce during the summer months. 
Figure 1 shows that spray applications of Alar, B-9 
and EL-531 reduced plant height of Grand Rapids as compared 
to the check plants. However, all treatments produced mar-
ketable leaf lettuce. All of the retardant treatments 
reduced the number of leaves per plant (Figure 2). As 
shown in Table 1, the plants treated with growth retardants 
were reduced in average weight. 
Figure 3 shows the effect of spray applications of 
growth retardants on plant height of the cultivar Waldrnann's 
Green. With the exception of EL-531 at 20 ppm, all treat-
ments caused the plants to be shorter. Treated plants pro-
duced almost the same number of leaves as did the check 



































































Figure 1. Effect of Spray Applications 
of Alar, B-9 and Et-531 at 
Various Concentrations on 
the Sternlength of Grand Rapids 


























~ z 5 
Q) 








0 0 0 .µ 
0 0 N LO ,::: 
0 0 Q) 
LO 0 r-i r-i .fj -'D LO C"") 
C"") 
ltS e. 1-1 LO LO 
Q) ltS °' I I Q) 0.. ..c: r-i I ...:! ...:! 1-1 -
(J ~ Ill r:r:I r:r:I E-1 
:mJ.gure 2. Effect of Spray Applications of 
Alar, B-9, and EL-531 at Various 
Concentrations on the Number of 





















:> ,:i: . 
1 -
0 
0 0 0 
0 0 N LO 
0 0 
LO 0 r-1 r-1 
'D LO M M i..i LO LO 
Q) ,a °' I I .c: r-1 I ...:I ...:I 
CJ ,:i: l:Q ~ ~ 
Treatment (ppm)' 
Figure 3. Effect of Spray Applications of Alar, 
B-9, and EL-531 at Various C~ncen-
trations on Sternlength of Waldmann's 
Green Leaf:Lettuce Plants 
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of leaves (Figure 4). Plants treated with EL-531 at 20 ppm 
had the greater weight and plants treated with other growth 
retardants had lower weights, when compared to the weight of 
check plants. These results are reported in Table II. 
TABLE I 
THE EFFECT OF SPRAY APPLICATIONS OF GROWTH RETARDANTS 
ON THE WEIGHT OF GRAND RAPIDS LEAF LETTUCE 
Treatment 
Check 
Alar at 5000 ppm 
B-9 at 5000 ppm 
EL-531 at 20 ppm 
EL-531 at 50 ppm 







* Average from 3 trials, applies to Tables I, II; and III. 
TABLE II 
THE EFFECT OF SPRAY APPLICATIONS OF GROWTH RETARDANTS 
ON THE WEIGHT. OF WALDMA1'TN>'S GREEN LEAF.LETTUCE 
Treatment 
Check 
Alar at 5000 ppm 
B-9 at 5000 ppm 
EL-531 at 20 ppm 
EL-531 at 50 ppm 











































































Figure 4. Effect of Spray Applications of 
Alar, a-9, and EL-531 at Various 
Concentrations on the Number of 
leaves per Plant of Waldmann's 
Green Leaf Lettuce 
20 
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Figure 5 shows the effect of applications of growth 
retardants on plant height of the cultivar Big Green. With 
the exception of Alar at 5,000 ppm, the treatments did not 
cause the plants to be shortened. Treated plants produced 
no significant difference in number of leaves per plant, as 
shown in Figure 6. The total weight of plants treated with 
these growth retardants was increased, when compared to the 
check plants. These results are presented in Table III. 
The responses of the different cultivars of leaf lettuce 
studied to the growth retardants in regard to stem length 
was variable. Figure 7 shows that the cultivar Wa~&nann's 
Green was most responsive to the growth retardants while Big 
Green was the least responsive. Grand Rapids, as shown in 
Figure 8, produced the most number of leaves per plant. 
Spray applications at different times resulted in 
different effects of growth retardants on the stem length and 
the number of leaves per plant. Figure 9 and Figure 10 show 
that the relationship of stem length was proportional to that 
of the number of leaves per plant. Also Figure 10 and Figure 
11 show the same results with the exception that those plants 
planted later (Transplanted August 11, treated August 17, 
harvested September 6) produced longer stem length and fewer 
leaves per plantr This result is attributed to the time of 










































Figure 5. Effect of Spray Applications of 
Alar, B-9, EL-531 at Various 
Concentrations on Stemlength 
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THE EFFECT OF SPRAY APPLICATION OF GROWTH RETARDANTS 
ON THE WEIGHT OF BIG GREEN LEAF LETTUCE 
Treatment 
Check 
Alar at 5000 ppm 
B-9 at 5000 ppm 
EL-531 at 20 ppm 
EL-531 at 50 ppm 







Figure 12 shows that the number of leaves produced per ~lant 
was also more than from the previous planting (transplanted 
July 13~ treated July 20, harvested August 10). 
The effect of the growth retardants studied herein were 
not found significantly different among the cultivars. Fig-
ure 13 shows that the treated plants were shortened when 
compared with the checks. Plants treated with EL-531 pro-
duced more leaves per plant than did those treated with Alar 
and B-9 as shown in Figure 14. 
The influence of the growth retardants on stem length 
varied appreciably with the dates of growing. Plants that 
were set July 13 and harvested August 10 produced the short-
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Figure 8. Effect of S.pray Applications of 
Growth Retardants on the Number 
of Leaves per Plant of Different 
Varieties of Leaf Lettuce 
(Transplanted June.29, treated 
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Figure 11. Effect of Spray Applications of 
Growth Retardants on the Average 
Stemlength of Different Varieties 
of Leaf Lettuce (Transplanted 
August 11, treated August 17, 
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Figure 12. Effect of Spray Applications of 
Growth Retardants on the Number 
of Leaves per Plant of Different 
Varieties of Leaf Lettuce (Tran-
splanted August 11, treated 
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Figure ],3. Effect of Spray Applications of Alar, 
B-9, and EL-531 at Various Concen-














































Figure 14. Effect of Spray Applications of Alar, 
B-9, and EL-531 at Various Concen-
trations on the ~umber of Leaves 
per Plant of Leaf Lettuce 
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September 6 produced the longest stems. These differences 
are shown in Figure 15. The time period of production also 
affected the average number of leaves per plant. Figure 16 
shows that those plants produced during the period August 11 
to September 6 developed the most leaves per plant, while the 
plants grown ~une 13 to August 10 produced the lowest number 
of leaves per plant. This is proportionally related to the 
stem length of the plants. This variation might be associa-
ted with age of the plants~ The plants that were harvested 
July 27 were transplanted June 29, five weeks after sowing~ 
They were treated two weeks after transplanting and harvest-
ed only two weeks after treating~ The plants harvested 
August 10 were transplanted one week earlier than those 
harvested July 27 and September 6, and :were harvested one 
week earlier than those of the two other dates of harvesting. 
The schedules for three trials are presented in Table IV. 
The results of the study of the effects of Alar at 
different concentrations and the time of applications on 
Grand Rapids cultivar were variable. Figure 17 shows the 
application of Alar at 5,000 ppm one week after they were 
trapsplanted in the field caused the plants to be shortened. 
Whereas the treatment with Alar at 2,500 ppm when the plants 
were one, two or three weeks of age in the flats and again 




























Figure 15. Effect of Spray Applications 
of Growth Retardants on Leaf 
Lettuce Plants as Affected 
by the Dates of Applications 














































Figure 16. Effect of Spray Appliqations of 
Growth Retardants on Leaf Lettuce 
Plants as Affected by the Dates of 
Applications on the Average Number 




THE SCHEDULE OF THE STUDY 
Sowing Weeks Transplanting Weeks Treating Weeks Harvesting 
May 25 5 June 29 2 July 11 2 + July 27 I 71 
2 days 
June 15 4 July 13 1 July 20 3 Aug. 10, 71 
July 15 5 Aug. 11 l Aug. 17 3 Sept. 6, 71 
the plants to be shortened. This was in order of age when 
first treatment was applied, but they were taller than 
plants of the check treatment. In Figure 18 the effect of 
spray application of Alar on the number of leaves per plant 
is shown. Application of Alar at 2,500 ppm to plants when 
they were in flats at one, two or three weeks of age and 
another, 2,500 ppm application one week after they were 
transplanted in the field caused the plants to produce more 
leaves than those of the check treatment. Treatment with 
Alar at 5,000 ppm on Grand Rapids leaf lettuce one week after 
they were set in the field riesulted in less leaves per plant 
than did the check. It was also found that plants treated 
with Alar at 2,500 ppm when the seedlings were one, two or 
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F.igure 18. Effect of Spray Applications of Alar 
on the Average Number of Leaves per 
Plant of Grand Rapids Leaf Lettuce 
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week after they were set in the field was ~igher in weight 
than both check and those treated with Alar at 5,000 ppm one 
week after they were set in the field, as shown in Figure 19. 
The results of the study of spray applications of vari.7 
ous concentrations of BAS 0660W on the stem length and number 
of leaves per plant of leaf lettuce are shown in Figure 20. 
In general, increasing concentrations of the growth retard-
ant re~uced plant-height of Grand Rapids as compared to that 
attained by the checks. All treatments caused the number of 
leaves per plant to be decreased (Figure 21). 
The effect of spray treatment of Waldmann's Green and 
Big Green on plant height ,.i$. shown in Figure 22 and Figure 
23. In general, high concentrations of the retardant caused 
a reduction in plant height. Difference in height of plant 
between the check and treated plants did not appear to be due 
to a shortening of internodes since the number of leaves per 
plant was reduced. The same result was obtained on Big Green 
cultivar as shown in Figure 24 and Figure 25. The treated 
plants were normal in size and shape. After the treatments, 
all concentrations caused the leaves to develop marginal 
burn. The most serious marginal burn resulted from spraying 
with BAS 0660W at 5,000 ppm. Grand Rapids showed the most 
serious damage of this type. The bolting period was delayed. 
Waldmann's Green cultivar showed more delay in bolting and 
more uniform growth than the other two cultivars. 
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Figure 19. Effect of Spray Applications of 
Alar on the Average Weight in 



































Figure 20. Effect of Spray Applications of 
Various Concentrations of BAS 
0660W.on the Average Stemlength 
of Grand Rapids Leaf Lettuce 
Plants (potted July 11, treated 



























































Figure 21. Effect of Spray Applications of 
Various Concentrations of BAS 
0660W on the Average Number of 
Leaves per plant of Grand Rapids 
Leaf Lettuce Plants (potted 
July 11, treated Ju1y 15, har-























































Figure 22 ~ Effect of Spray Applications o:E Various 
Concentrations of BAS 0660W on the 
Average Stemlength of Waldmann's 
Green Leaf Lettuce Plants (potted 
July 11, treated July 15, harvested 
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Figure 23. Effect of Spray Applications of 
Various Concentrations of BAS 
0660W on the Average Number of 
Leaves per Plant of Waldmann's 
Green Leaf Lettuce Plants (potted 
July 11, treated July 15, har-



































Figure 24. Effect of Spray Applicatic>n,5 of 
Various Concentrations of BAS 
0660W on the Average Stem-
length of Big Green Leaf 
Lettuce Plants (potted July 
11, treated July 15, harvested 


























































Figure 25. Effect of Spray Applications of 
VQ4ious Concentrations of BAS 
0660W on the Average Number of 
Leaves per Plant of Big Green 
Leaf Lettuce Plants (potted 
July 11, treated July 15, har-
vested August 12, 1971) 
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CHAPTER V 
DISCUSSION AND CONCLUSION 
The production of leaf lettuce in Oklahoma can best be 
done during the cool months of the year due to the initiation 
and rapid development of seed stalks during the summer months 
(May through September}. Treatment of leaf lettuce with 
spray applications of Alar, B-9 and EL-531 apparently acti-
vates some chemical change or changes within the plants which 
delays seed stalk initiation even when the temperatures are 
relatively high (70° to ao° F}. 
In the study reported herein, the treatment of leaf 
lettuce with spray applications of certain growth retardants 
satisfactorily suppressed the initiation of seed stalks. The 
increase in the number of leaves per plant was not expected, 
but this would be another advantage for the use of retardants 
on leaf lettuce. In general, the average weight of the 
treated plants was reduced due to the reduction of stem 
length. On the basis of this study, it is believed that 
growth retardants can be used to circumvent the effects of 
high temperatures in seed stalk development, 
The treated plants were judgeq, by qualified dietitian~ 
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to be of better quality than the check plants. These deci-
sions were based on the size, shape and color of the leaves. 
The leaves were more uniform in size. There were no extreme-
ly large or small leaves. The shape of the leaves was more 
compact due to the reduction in petiole length. This helped 
to reduce waste when lettuce plants were used. Thus, it can 
be concluded that all the growth retardant treatments tested 
' produced plants that were more salable than check plants. 
CHAPTER VI 
SUMMARY 
The studies reported herein related to the effect of 
·· spray applications of 5000 ppm of Alar, B-9 and various con-
centrations of EL-531 on certain phases of growth and devel-
opment of leaf lettuce. 
Four crops of outdoor grown leaf lettuce were sprayed 
with growth retardants the first week after transplanting in 
the field. The treated plants had shorter stems and the 
number of leaves were somewhat inc+eased. The chemical 
treatments delayed bolting for several days, as compared to 
the check plants. All growth retardant treatments produced 
salable quality plants, although the Alar treatments produced 
the more desirable plants. 
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UNTREATED PLANT HEIGHT 
Plant height and bolting characteristics of Grand Rapids 





THE EFFECT OF ALAR ON PLANT HEIGHT OF LEAF LETTUCE 
The treatment of Alar 5000 ppm on the plant height of Grand 
Rapids leaf lettuce. 
APPENDIX C 
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THE ;EFFECT OF B-9 ON PLANT HEIGHT OF LEAF LETTUCE 
The treatment of B-9 at 5000 ppm on plant height of Grand 





THE EFFECT OF B-9 ON PLANT HEIGHT OF LEAF LETTUCE 
' 
The treatment of B-9 at 5000 ppm on plant height of Grand 
I • 









THE EFFECT OF VARIOUS GROWTH RETARDANTS ON THE 














Check Alar B-9 EL-20 EL-50 
Treatments 
THE EFFECT OF VARIOUS GROWTH RETARDANTS ON STEMLENGTH 
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